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~ Sedimentologic data on the Senonian-Danian deposits in
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no. Q: 215-234 '63.

1. Comunicare prsgentata de academician G. Murgeanu.
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Illness caused by high altitude is overcome, p. 28. ARIFILE PATRIEI,

(Asociatia Voluntara pentru Sprijinirea Apararii Patriei) Bucuresti. Vol. 2,
no, 3, Mar, 1956, L

So, Bast European Accessions lList

Vol, 5, No. 9 September, 1956
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DRAGOMIRESCU, D., Dr, Lt-Col, BALSAM.IL.. Dr, Col, MIRON, Al.,
Dr, Lt-Col, RIMANOCZY, C., Dr, end KANYADY, T., Dr [affiliation

not given]

"In Connection with Five Operated Retroperitoneal Tumors."
Bucharest, Revists Ssnitera Militera, Vol 62, No 2, Mar-Apr 66,
pp 271-278.

. A discussion of the unusual features and diagnostic
gf?%igﬁfties associated with retroperitoneal tumors, on the basis |

i case histories.
of fl".£rexcludes 3 figures and 9 references, of which 2 Rumanian and
7 Western. :
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LSAY, I.
TRCHENTOCY
PFRIODICAL: KOMASTATT TATO¥, Vol. 13, no., 7, Jnly 1958

Balsay, I. Weldahle structural steel having a rreat vield limit of
the S. 52 ty‘pe. P 326.

Monthly list of East Furopean Accessions (FFAT) Ir, Vol. 8 No, 2
February 1052,

’
Unclass,
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N

Rotor-steel production and the ontlook for its future. Pt. 1. p. 177,

KOHASZATI LAPOK, (Magyar Banveszati es Kohaszati Egyesulet) Budapest, Hungary
Vol. lh, no, 5, May 19590

Monthly 1ist of East European Accessions (EEAI), IC, Vol. 8, No. 8,
August 1959,
Uncla,
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Afforestation of Hansag; also, remarks by Karoly Botvay and others. p. 35.
(Kozlemenyel , Budapest, Vol. 4, no. 1/2, 1954)

80: Monthly list of Egst European Accessions (EEAL), LC Vol 4, no. 6, June 1955 Uncl
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BALSAY, L.

AZ ERDO, (Orszapos Erdeszetl Egyesulet) Pudapest.
Remark on the deer problem. p. 3k

Vol. 8, No, 1, Jan. 1959.

Monthly List of East Earopean Agéssions (EEAT), LC, Vol. 8, No. 3,
March 1959 Unclass.
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no0:457-462 0 162,

1, Erdeszetvezeto, Kapuvar,
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BENTSIANOVA, V.M., dotsent (Moskva, Zubovskiy bullvar, d,16/20, kv.87);
BAL'SEVICH, S.Ya,

———

“Radistion therapy for gfant-cell tumors of the jaws, Vest, rent.
1 rads 35 nos 5144=~50 My=Je '60, ' (MIRA 14:2)

l. Iz kafedry rentgenologii radiologii (zav., - prof. I.A,
Shekhter) Moskovskogo meditsinskogo stomatologicheskoge institute
zdirektor - dotsent G.N., Beletskiy) i radiologicheskogo otdeleniya
zav, S.Ya, Ball'sevidh) bol'nitsy imeni £.A, Ostroupova (glavnyy
vrach P,V, Abashkina), E
(JAWS—~TUMORS ) (RADIOTHERAPY)
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BAL'SEVICH, S, Ya,
Cl e e
Diagnosis of giant cell tumors of the jaw and the characteristics

of radiotherapy of them, Med, rad. no.2:71-78 '62,
(MIRA 15:7)

1, Iz kafedry rentgenologii i radiologii (zav. - prof., I. A,
Shekhter) Moskovskogo meditsinskogo stomatologicheskogo instituta
1 radiolcglcheskogo otdeleniya (sav, S. Ya, Bal'sevich) klini-
cheskoy bol'nitsy No, 33 imeni A, A, Oatroumova.

(JAWS-~TUMORS) (RADIOTHERAP&)
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" BAL'SEVICH,.S.Ya.; VTTURIN, B,
P32-treatment of vascular complications of erythremia, Med,rad.
9 no,9:22-2¢ S 164, (MIRA 1834)

1. Kafedra rentgenologii i radiologii (zav, = prof. I,A,Shekhter)
Moskovskogo . sditsinskogo stomatologicheskogo instituta i Instituta

meditsinskoy radiologii AMN SSSR.
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Treatment of acute bacterial dysentery by intravenaus injection of
antibiotics. Antibiotiki 6 n0.10:946-947 O '61, (MIRA 314:12)

1. II Xlinika infektsionnykh bolezney (zav. - prof. M.G.Balsh)
fakul'teta usovershenstvovaniya vrachey Bukharestskogo maditasinskogo

ingtituta,
(D!SENTERYW (ANTIBIOTICS)
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Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 2h22

Author Bal!

Title ¢ Control of Spe::?;;al Composition of Light Sources in the Process of
Printing and Copying Color Films

Orig Pub ; Tr. Leningr, in-ta kinoinzh., 1955, vyp. 3, 25-30

Abstract : Two versions of an instrument for the measurement of the color temperature of
incandescent lamp, based on the "red-blue ratio" method, are considered. 1.
Pyrometer with Electronic Ratio Meter. The action of the ratio meter is based
on the use of the exponential relationship between the grid current and the
voltage of a vacuum tube. The accuracy in the measurement of the color tem-
perature near the nominal value (Thom = 2§00°K) 1s 509k, o. Pyrameter with
pPermanent-magnet ratio-meter. It is intended for the measurement of the color
temperatures over a 2500-3500% range, and the value of each division is 10-
~30°K in the central portion of the scald.. The transducer employed is a
specially-constructed selenium photocell. The purpose of the instrument is con-

trol over the spectral composition of the illumination produced by the window
of the copying apparatus.
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¢t _/he theory of powder metatinrgy. IV. The theory of

4o pressing process, M. Yu. Baldin Vestaik Metallo-

‘prom. 18, No. 2, 12430 T, L. A3, RV —
"\nalysis of the pressing diagrams feads to the following
heorctical elation: g p = ~AVe ¢, in which p
.the pressure, ‘s the voluy sod Loand ¢ are conste, B

cactice, the wahtes 1. and  are not const. but depend on

the. type of press ition of \be de! ¢

deformation of the powder is indicated by
ingram s uscful not only for technotogica!

he condition of the powder. The d. of the

decreases with increasing distance from the

- the- relation be i one. The variations
-in d. 8re compensated phite contenl.
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Porous eatifriction metailoceramic cast iren. M. Vu.
Bal'shin and N. G. Kotolenko.  Vestnik Metalloprom, 19,
No. 3, 3441(1839),—The manul. of metalloceramic cast
Fe is discussed under the headings of (1) selection of ma-
terials, (2) grinding of the cast iron, (3) preliminary
anncaling, (4) mixing, (5) pressing, (¥} caking and (7)
reduction 10 proper size. The best starting materials ane
cast irons with min. content of Si and other addus,  Si
should not exceed 1.755 and optimum content is 0.8-1 365,
White cast {run is preferted to gray or forged beeaunse it i3
not subject 1o fiattening and cleavage during grindiug
although the last 2 l‘)‘pﬂ are to somme extent more economi-
cal, rinding of the matcriel (o 180-200 mesh in con.
sidered adequate for cold pressing. The most satisiactory
anncaling temp. is 750-000°, the durtion depending upon
the drfm ol graphitization desired. Pressure required
varies from 2000 to 500U kg./cm. depending on porosity

and size of the object. The optimum temp. !:r' :-‘.::‘i:‘\‘ll

is 1100° for ods of 30 min. to 2 hrs. end cool h
;:e done: gnmlly._ B. Z. Kamich
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Ceranic Materiele

"Motal Ceramice in Machine Construction in the
New Five-Year Plen," M., Yu. Bal'shin, 12 pp

"Vestilk Mashinost Royeniya" No 7

Discusses work by Soviet sclentists on the addition
of powered metal (iron, lead, or aluminum) to the
clay mixture. Similar work was done by sclentiets
in the US end Germany. Shows some of the objecte
made by this method.
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Porwhkovor Melnllovedenle. (Powder Meullurua)
M. Yu. Bal -hln. 332 ‘Yn.m 1948, State Scientifice
Technical " Piblishing House for Literature on Fer-
rous and Nonferrous Metailurgy, Moscow,
A handbook for production engineers, rescarch
workers, and studenta. Theoretical basw are thor.
oughly reviowed. Methods of production in the
USSR and abroad are compared. DPhysical amd
chemical processes taking place during the pro-
duction are explnined. Mechanical properties of
finished products are indicated and applications of
individual products mre described. Tables, dia-
grame, photomicrographs, and grnphs are in-
cluded. 156 ref,
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“(In Rusaian.} M. Yu. Mﬂ) S Ahurnal TekAnichra-

koi Fitiki (Journal of Technical Physics), V. 18,
Oct. 1948, p. 1382-1335.
Refers to article on p. 1200-1305 (this issue).
{‘re‘_:cnu refutation of Ivensen's criticiam of his
OOK.

e st

BATERWALY WOEE T

N . .
t:‘ e e oo e o e
AbD. aLTALLURGKAL I CLASIFICATION
e et e

A ._..‘-.—-.—-.--._.__‘-...,‘.

Taow I

APPR :
OVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103320014-7"



"APPROVED FOR RELEASE: 06/06/2000 CIA RDP86- 00513R000103320014 7

EEIC R IAR d”‘r’ﬁ _,_.‘ ViR THEETAN,

R
FESEhE

RAKOVSK1Y, V.S., kand. tekhn. nauk; W,imm tekhn, nauk, N
retsenzent; MALOV, A N,, lkand, tekhn, nauk, red.; POPOV, S.M., ‘

tekhn, red,

[Powdered metals in the machinmery industry] Metallokeramika,v washi-
nostroenii, Moskva, Gos, nauchno-tekhn, izdrvo mashinostroit,
Ut-ry, 1948, 119 p, (MIRA 1138)
(Powder metallurgy)
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 TSUKERMAN, S.A.; BAL'SHIN, M.Yu, otvetstvennyy redaktor; BAKOVSKIY, V.B., . ‘
redaktor {zdatelTstva "NEVRAYEVA, N.A., tekhnicheskiy redaktor :

[(Powder metallurgy and its industrial application] Poroshkovaia
metallurgiia i ee promyshlennos primensenie. Moskva, Izd-vo Akademii
nauk SSSR, 1949 87 p. (Mama 9:7)
(Powder metallurgy)
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;ﬂua». of Technical Sclences, Academy of Sciences™ 4 pp -
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iInoludes I. V. Abramov's book, "Methods of Technologli-
.oal Progress in Soviet Machine Construction,” M. Yu.
%ﬂ..mg.u.m bosk, ‘"Powder Metallurgy,” M. L. Zaro-

‘shchinskiy's "Steel Rolling,” "Dynamics and Durability,
*un Crankshafts"™ (collection of articles edited by o
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Rolalias SaiTesn B meshatucai properues and the
of pewder melallurgy peoducts, snd the lmniting |

- ol porows melal-caramic materiale. A Yo __
ﬂw‘(AM. Sci, U.S.S.R.). Dobludy Absd. Naud
S.5.R. 07, K31-4(1040).—A strength pevperty of a
mectal-ceramic powder compact is approx, independent
o porosity when it is referred to a, the ratio of the con-
tact crosseection to the total tnitial cross-scction.  S/u,
= Sy = const., where Sy is the strength property relerred
to the true contact cross-section. S is u const. only
"hcn Illo“hcllsol :'ol':’lklhn of mﬁ-h‘:’dmh « The de-
armat L] et Cosnpact, de, is roughly propor.
tional to the change in stress per unit contact crons<scc-
tion: 45) »w dS/a w & hds, where hisa merliomlity
const. This equation bs valld in both the elastle and plas.
tie re, N the work hardening eflect is corrected.
The relations between the relative d., 0, of the powder
compact, and the nominut pressing pressure, o, are,
de/ow mdd/h1n o w mind 4 10 enus, 0/0may = 0,
where m i3 & cOnst. and sau. is the pressure foc @ w
10075 and s approx. equal to the contact ure of press-
v o8, But ¢/a = o4, therelore dele « dn/a, aml
0f/ama. = a = ¢, Plots of the ogarithms of (1) Brinell
hardness, (3) \'wnn‘- modulus, (3) pressing pressure,
and (4) yleld strength of unalntered Cu compacts sgaine
In # give straight lnes with m values of (1) 4.3, () 4.8,
(3) 4.9, and (4) 8.5. 'The same kind of plots for Cu vam-
sint 1.8 hrs, at 730° give m values of 3.4, 3.2,
A4, 3.9, and 1.6 for Young's modulus, Brinell hardness,
L elnnﬂllon. tensile strength, and yleld strength.  The
cxtenpolated tensile strength value for @ = 100", §s abuout
the sume as that of the cast material alter working by

presa 1 by annealing. Under oplusum
:\‘:\“l'\‘u ﬂ‘:::lll"?"ﬂ‘l‘:': « A This concludion wu‘- c:uvlrd
3 ».
satisfactoctly against the sesults of scveral h";'\f'(’.'.'(‘i,

Melallurgicel Inst. im A. A, Baykov, Aced. Sci. USSR
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“Literaturverzeichnis": P. 252-258

) Knapp, 1954.

Translation from the liussian, "Poroahkovoya Hetallurgiya®
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AUTHORS: Bal'shin, M. Yu, and Samsonov, G.V., Candidates of
: lTechnical Sciences,

TITLE: Forty years of powder metallurgy in the Soviet Union,
(40 let Sovetskoy poroshkovoy metallurgii),

PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1957, No,l2,
’ pp', 15-25 (U.SQS.R.)

ABSTRACT: The first part of the paper deals with prewar and
. pre-1917 developments, mentioning that in 1932 fifty tons

of "pobedite", thirty tons of "vokar" and sixty-nine tons
of "stalinite" were produced and during that year these
cemented carbides were used in 1400 Soviet plants. An
All Union Scientific Research Institute for Cemented Carbides
(Vsesoyuzniy Nauchno-Issledovatel'skiy Institut Tverdykh
Splavov) was organised, the work of which determined to
a certain extent the development of the Soviet cemented
carbide producing industry during the post war years.
This Institute contributed a great deal to the development
of the process of manufacture of shaped cemented carbide
components. It is claimed that the Soviet Union is
in the forefront as regards production of cemented carbides
and this resulted in considerable successes in the fields

Card 1/5of machining of metals, mining, 0il and geological drilling.
Between 1949 and 1951 a highly efficient method of

.
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Forty years of powder metallurgy in the Soviet Union, 129-12-2/11

producing pure borides of high melting point elements
was developed (Ref.8) and also methods of producing
silicides and a number of diagrams of state of carbides,
borides, silicides and nitrides were investigated (Refs.9-11).

or electronic devices (lanthanum
boride) were developed and also high resistance resistors.,
At the Institute of Metalloceramics of Special Alloys,
Ac.Sc, Ukraine (Institut Metallokeramiki Spetssplavov AN
Ukr.SSR) intensive investigations are proceeding relating
to cermets which consist of composition of oxides with
carbides and of metals with oxides; a considerable part

of this work was carried out by Ya. S, Umanskiy, .

G. A, Meyerson, B, F. Ormont and V.V, Grigor'yev (Ref,12),
An important contribution to the theory of alloys of

hard, high melting point compounds was made by

I, I, Kornilov (Ref.13). The Soviet chemic
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Forty years of powder metallurgy in the Soviet Union, 129.12-2/11

the equilibrium in high melting point systems, The
Institute of Metalloceramic and Speclal Alloys, Ac.Bc,,
Ukraine, under the direction of G, S. Pisarenko, has
developed theoretical fundamentals and techniques for
strength tests of cermets (Ref,14). The most
extensively used method of producing iron powders is
that of reduction of powders from scale, The most
economic¢ method proved to be that of reduction of scale
from rolling by means of thermo-coal dust, the waste
product of anthracite; this method was developed in ‘
TsNIIChermet by V. F, Knyazev, I, L. Lur'e and ~
N. N, Timoshenko and has been used by the Sulinsk
Metallurgical Works (Sulinsk Metallurgicheskiy Zavod)
since 1951 and in 1955,1414 tons of iron were produced
there in this way. Other methods are also being used,
for instance, vortex pulverisin (I, M, Chulkov and
V. G, Filimonov), electrolytic (B, A, Borok) and
carbonyl processes; A, F, Sllayev, V, I, Prosvirin and
V. 8. Rakovskiy (Ref.18) carried out work on atomising
molten iron, N, T, Kudryavtsev, G, A, Meyerson and
others (Refs.19 and 20) develored methods of producing
Card 3/5 powders of most non-ferrous metals and of a number of

S
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Forty years of powder metallurgy in the Soviet Union. 129-12-2/11

alloys, P, I. Rebinder, V. I, Likhtman and I.N.Smirnova,
Institute of Physical Chemistry, Ac.Sc, (Institut
Fizicheskoy Khimii AN SSSR) contributed a great deal to
the study of the relations governing the structural i
. transformations in iron-graphite materials (Ref,16); -
their results enable evolving a rational technology
for producing materials with an iron structure,
Bimetallic lead bronze liners on a steel strip base
and also trimetallic liners (steel base, powdered copper-
nickel layer, tin babbite) were developed by
V. V, Saklinskiy, A, A, Kokorev, V., A, Khazov and
G. S, Konstantinov, Of great importance are welding
electrodes, the coatings of which contain waste steel
powders; their use simplifies welding and increases the
productivity by over 30%. A. S. Zaymovskiy and others
have developed sintered magnetic materials, particularly
the alloy alsifer (7.5% Al, 10% Si, 82.5% Fe) The
technology of producing permanent magnets and pressed
magnets from alni and alnico alloys was developed by
Zaymovskiy, A, B, Al'tman and others, Work on developing
magnetically soft cermet materials was carried out by
Card 4/5 N, I, Frantsevich and his team in the Institute of
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Forty years of powder metallurgy in the Soviet Union, 129-12-2/11

Metalloceramic Special Alloys, Ac.Sc. Ukraine (Ref.17).
In separate chapters the author reviews the following:
progress in powder metallurgy techniques in the Soviet
Union; the technique of pressing; the pulverising and =
. preliminary treatment of the powders; the technique of
sintering and post-sintering operations; apparatus for
sintering; hot pressing; new methods of producing
metalloceramic materials; technical control and testing,
mentioning the development of a new branch of powder
metallurgy, namely, the metallurgy of producing fine
metallic wires from the molten metal; development of
the theoretical foundations of powder metallurgy in the
Soviet Union,
There are 3% references, all of which are Slaviec,

Library of Congress,
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 129 (USSR)

.

AUTHOR: Bal'shin, M.Yy

TITLE: The Kinetics of Changes in Individual Contact Under Constant
Loading and ite Significance for the Theories of Creep and
Smterirg (K.retika izmeneniya individual'nogo kontakta pod
postoyannoy nagruzkoy i yeye znacheniye dlya teoni kripa i
teorii spekanival

PERIODICAL: V sb.: Issled. po zharoprochn, splavam. Vol 2, Moscow, AN
SSSR. 1957, pp 359. 369

ABSTRACT: Deformation under contact occurs as the result of two pro-
cesses: 17 a slow, quasiviscous flow (QF), and 2} a rapid
plastic deformation {PD} which is completed within approxi-
mately one minuate. At high temperatures the velocity of QF is
proportioral to (52, where G is the magnitude of the applied
stress, The anfluence of PD may be taken into account by intro-
ducing a quantity t, which represents the time necessary to
aciueve a degree of deformation through the QF identical to
that achieved by the PD. At bigh temperatures, in accordance

Card 1/3 with the theory presented above, there must be a proportional




137-58-6-12089 B
The Kinetics of Changes in Individual Contact Under Constant Loading {(cont.)

relationship between y4 and (t + t5), where y is the diagonal dimension of the

pyramidal indenting point and t is the length of tinie during which the load is

applied. Experiments dealing with the determination of hot hardness, per-

formed on specimens of Cu and Fe at temperatures on the order of 70-90%

of the absolute melting point, have revealed the existence of such a re-

lationship and thus corroborated the theory being advanced. In the course of

the experiments the value of tg amounted to 10-40 minutes and was indepen- —
dent of the magnitude of the load. For the process of sintering of spherical ;
particles the theoretical computations result in a proportional relationship )
between y4 and {1 + to}, where y is the radius of the contact surface and t is
the duration of the sintering process, while t; has the same meaning as in
the case of the hot-hardness experiments. This relationship may be re-
placed by an approximate proportional relationship between y™ and t. By
assigning values on the order of 10-40 minutes for t, at high temperatures,
i.e., the values obtained in experiments dealing with the measurement of hot
hardness, values for m are obtained which range from 4 to 6-7. Thus the
values arrived at in the well-known experiments of Kuchinskiy {from 4.5 to
almost 7) may be explained in the light of the combined action of the QF and
the PD. 1t 1s noted that a number of authors base their theoretical analysis
of processes orn the incorrect formula dv/dt= Ddc/dy A, where v is the
Card 2/3
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137-58-6-12089
The Kinetics of Changes in Individual Contact Under Constant Loading (cont.)

volume that has beer deformed; dc/dy, the gradient of the concentration of
voids: D, the coefficient of diffusion of voids, and A, the area of the con-
tact regions. It 1s pointed out that a correction factor £/S8 must be intro-
duced irto this formula where £ 1s the length of the object and S the spacing
between the atoms.

N.D.

1. Plastie flow--Theory 2. Metals--Deformation 3. Sintering--Theory
4. Mathematics--Applications

Card 3/3 U5CL3-00-55663
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- BAL'SHIN, Wo¥u,, kand, tekhn, mauk; SAMSONOV, 0.V, kand, tekhn. naux,

Porty years of Soviet powder motallurgy, Metalloved, { ob
n0,12:15-25 D 157, : o(;in?:iu)
(Powder metallurgy)




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86- 00513R000103320014 7

[erette Ui Noav;

S kY na.n 3

TBUKKRHAN, Samariy Aronovich,, BAL'SHIN H.Yn., otv, red., SILAYIV.
A.P., red, izd-va,; GUSEVA, A. P., tekhn. red,

PR HIDONBA T £6ri2 T

[Powder matallurgy) Poroshkovaia natallurgila. Moskva, Izd-vo
4cad, pauk SSSR, 1958. 158 p. (MIRA 11:12) C
(Povder metallurgy) ' '
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T BALSHIN, M.Yu,

R e R T A

’ Some problems in the heat resistance theory. Issl. po zharopr. aplav.
3:339-345 ' 58, (MIRA 11:11)
(Powder metallurgy) (Metals at high temperature)
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8/1371/62/6C6/603/C63/151
ACOG/A101
L 4400
AT Wal'shin, M. Yu,
T : On the problem of the theoretical caleculation of' surface tension and

some other characteristics of solids and liquids

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 3, 1962, 7, abstract 3A43
("Byul. In-t metallokeram, i spetssplavov AN UkrSSR", 1959, no. &,
5 - 37) )

TEXT: During the formation of a free surface the rupture of one bond for
each bare atom takes place., Therefore the decrease in the bond energy is equal
to surface energy. The scaling of energy Q to 1 g~atom makes it possible to find
the surface energy of one gram-atom of the substance Y: @=Kvy; Q is equal

to the sublimation heat of the body into single-atom gas; K is the coefficient,
taking into account the fraction of broken bonds, and depends on the structure of
the body, It Is asserted that the amount of heat consumed for preheating the
body, is compensated by an equal decrease of the total energy of bonds between
the atoms, and that the total energy of bonds at 0%k exceeds the energy at K
by the increase of enthalpy during preheating. This makes it possible to scale

I .




5/137/62/000/003/003/191
On the problem of the theoretical ... AC06/A101
< from OOK to other temperatures, The rapid deformability at small loads where
all atoms can simultaneocusly participate, is considered as the difference between
the liquid and solid body. The transition of a solid into a liquid takes place
wnen the heat consumed for preheating A Hp is sufficient for the rupture of one
bond for each atom. Formulae are glven to calculate the surface energy, The
values caleulated differ from experimental data by less than 7,4%. The surface
energy of one gram-atom of the substance does not depend on temperature, but,
related to 1 em®, decreases due to increasing surface, The author assumes that
the latent melting heat is consumed for the destruction of bonds and connects
this with the boundary tension of the liquid and the crystal, Considering the
concepts submitted, the author discusses problems of the deformation and strength
of bodies,

S. Popel!

[Abstracter's note: Complete translation]
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Bal'shin, M. Yu,, Trofimova, A. A.
e —

On the problem of éintering under pressure

AUTHORS3
TITtE:

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 38, abstract 16286
("Poroshk, metallurgiya", 1961, no. 1, 82 - 91 [English summary])

TEXT The investigation of the laws of sintering of freely poured powders
with the application of external pressure has some methodological advantages
over the usual methods of gtudying sintering. Experiments were carried out upon
powders of Cu, Ni, Fe in graphite and alundum pressing molds (7 mm dia) at tem-
peratures of 500 - 1,000%} at pressures up to 32 kg/cma; Just as for the usual
sintering, the shrinkage rate 18 approximately inversely proportional to the
sintering time. The kinetics of shrinkage cannot be expressed by a single uni-
versal formula, but by a family of formulae, The contraction rate of ccarse
powders is reduced with the passage of time at a considerably slower rate than
that of fine powders, The contraction kinetics of powders with various disper-
sities are compared. The anomalous behaviour of eddy-current Fe-powder under

Card 1/2
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On the problem of sintering under pressure A060/A101

sintering in the ol and the y reglons was observed: in the & region the fine
powders were sintered more intensively, and 1n the X—region - the coarse powders, X

R, Andriyevskiy

[Abstracter's note: Complete translation]
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18 €200 uolé, 18.@&7,/““8 80 £073/E535 i
AUTHORS: Bgl'shin} M. Yu. and Tai Shou-huei (Moscow) s
TITLE: Certain Problems of Thermal Cycling Stability

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdelenijye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1961, No.3, pp.73-76

TEXT? The aim of the work was to verify experimentally the
mechanism of phenomena in solid bodies caused by cyclic heat
treatment with fast temperature changes, In previous work of _
one of the authors (Ref,l: Izd-vo AN BSSR, 1958, Vol.3, p.339) -
the stresses arising during cyclic heat treatment wers sub- B
divided into the following two groupsi 1) internal compression

and tensile forces caused by temperature gradients during heat

treatment. The total effect of the stremses of this group is ‘ .
a decrease in the contact surface between the structural elements :
of the solid body and an increase of the volume of the pores, i.e
to a drop in density as a result of thermal cycling. 2) Stresses
caused by the presence of fine vacanciles (pores) in the solid
body. If fina porosities are present, compression stresses up

to 2-10 kg/cm® may arise, The total effect of stresses of this
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Certain Protlems of Thermal ... 8/180/61/000/003/008/012
E073/E535

group is an increase in the contact surface between the structural
elements, an increase in density and a decrease in the porosity.
The effecta caused by the two mentioned stresses act opposite to
each other, The stresses of the second group and their effect
can be considerable only in metallic bor non-metallic powdery
materials with some degree of fine porosity. A change in the
density of & body by 1% corresponds to a change in the contact
“surface between the individual structural elements by 3 to 15%;
in some cases a considerable increase of the contact surface will
occur without any appreciable increase in the density. Therefore,
the effect of cyclic heat treatment should be investigated by
methods associated with the change in the contact surface, The
effect of cyclic heat treatment can be detected sufficiently
accurately only if it is studied on a single specimen, i.e.

the intermediate investigations should not result in destruction
of the specimens. Therefore, measurement of the electric
resistance during cyclic heat treatment is the most suitable
method, in spite of the fact that it has some limitations, The
investigations were carried out on graphite, since no solid
oxides form on it, In the first series two grades of differing

Card 2/4
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Certain Problems of Thermal ... 5/180/61/000/3%3/008/012
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electric conductivity (2 and 1.8 g/cmB) were studied; the graphite
was sintered well above 1000°C and no self-healing of microdefects
could be expected. To elucidate the influence of size and shape,
specimens of the following three sizes were used in all the experi-
ments! 9 mm dia,, 30 mm long; 40 mm dia., 60 mm long; rectangular i
9 x 9 x 40 mm, Generally, the resistance increased with )
increasing numbers of thermal cycles, indicating a growing quantity
of microdefects, This was found to depénd on the original density
and the shape and size of the specimens. High density graphite and
small and cylindrical specimens showed a considerably smaller
increase in resistance than low density graphite, large specimens
and specimens with a rectangular cross~-sectionj the effect of shape
and size was more pronounced than that of density. In a second N
series of experiments, bakelite impregnated graphite was used to
promote self-healing of microdefects by carquﬂparticles formed as
a result of breakdown of bakelite at 1000°C} this“improve consider-
ably the resistance to thermal shocks, In a third series of
experiments, bakelite impregnated graphite’with’bakelite-impregnatei/xg
cotton fabric glued on to its surface and sintered at 1250°C to
prevent any self-healing and to form a thin porous surface coating
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was used. No drop in the electrical resistance was observed; the
coating prevented rapid cooling, thus softening the thermal shock,
Regardless of shape and size, the electrical resistance of all
specimens remained constant for as long as 22 cycles, The
experiments confirmed that the internal stresses caused by the
temperature gradient during cyclic heat treatment lead to a decrease
in the contact surface, i.,e, to an increase in the electrical
resistance. The compression stresses associated with presence of
micro-voids in bodies containing disperse particles have the
opposite effect, namely, they cause a drop in the electrical
resistance and an increase in the contact surface (effect of
sintering or self-healing). The resistance to thermal cycling is
determined not only by the properties of the material but also by
its size and shape. Surface coatings can improve the resistance to
thermal cycling. There are 3 figures and 4 references: 3 Soviet-
bloc and 1 non-Soviet-bloc.

SUBMITTED: April 21, 1960
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AUTHORS & Balishin, M.Yu., and Trofimova, A.A. {Moscow)

TITLE: The influence';} loading on the process of isothermal
sintering of metallic powders

PERIODICAL;:; Akademiya nauk SSSR. Izvestiya., Otdeleniy=s tekhniches-
kikh nauk. Metallurgiya i toplivo, no.6, 19621, 45-51

TEXT: The sintering under pressure of copper, nickel and

iron powders was studied using special dilatometric apparatus at
pressures of 2 - 64 kg/cm2 and at various temperatures. The rate

of heating was 12 °C/min and the pressure was applied when the
required temperature was attained. The pressures were maintained

for up to 256 min and changes in dimensions of the samples after y
1, 2, &, 8, 16, 32, 64, 128 and 256 min were measured. Sintering b>(
and cocling was carried out in a hydrogen atmosphere, Fig.3

shcws the change of density of the powders with sintering time at
different pressures, Graph a is for electrolytic copper at 700 °C
with curves 1, 2, 3, 4, 5 and 6 corresponding to 2, 4, B, 16, 32

and 64 kg/cm2 respectively, Graph 6 is for carbonyl nickel at

950 ©C with curves 1, 2, 3, 4 corresponding to &, 8, 16 and

card I/§ 7
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AUTHOR: Bal'shin, M.Yu.
TITLE: A few points on the theory of sintering and creep &
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova-

niya po zharoprochnym splavam, v. 7, 1961, 129 - 141

TEXT: The basic deformation mechanism of rowder metallurgical bo-
dies, being independent of temperature and of the origin of the for-
ces causing the deformation (e.g. external pressure during compact-
ing by hot pressing, sintering under pressure; capillary pressure
due to surface tension), depends on the proportionality between the

contact cross section and the nominal stress: o/ok = = Ak/An, and

dd/ok = da, where o is the stress per unit area of normal cross

section of the powder metallurgical body; dk is the stress per unit

area of contact cross section of the powder metallurgical body; a
is the relative contact cross section, i.e. the ratio between con-

tact cross section surface Ak and the area of nominal cross section
Card 1/4 )(
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An(Ak/An)a Isothermal sintering under a constant external load P is
a diametrically opposite case. If P>>P,, where P, is the total sum

of foroes due to capillarity caused by surface tension forces, then
the stress per unit nominal cross section o = P/A = const. and the

ratio d/dk is determined only by the value of the denominator dk.
The quasi-viscous flow is characteristic for most metals and for a

number of compounds at sintering temperatures used in practice. As

a increase, so the material becomes stronger and new contacts form.
Therefore, rapid deformation occurs in the powder conglomerate not
only at the first instant of sintering, but also for a long time
thereafter. On sintering without application of external pressure,
both the numerator and denominator of the expression d/ok change si-

multaneously under the natural capillary pressure Pk; this also
happens in cases of sintering under external pressure P, when P4§Py

During sintering, the main factor causing an increase in capillary
pressure is an increase contact cross-section. The main factor caue
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sing Pk and ¢ to decrease with sintering time is the growth (recry-

stallization) and zonal separation of the particles. The common as-
sumption that the drastic fall in the rate of strengthening during
sintering and as the result of preliminary annealing, is caused by
a drastic fall in 'activity' of the powder, is in the authors' opi-
nion erroneous. The kinetics of normal sintering without applying
external pressure cannot in principle be described by a single uni-
versal formula. Some properties of compacted or sintered powder ma-
terials (strength, hardness, modulus of elasticity, electrical con-
ductivity) are approximately proportional to the contact cross sec-
tion as The deformability of powder metallurgical bodies can remain
constant, increase (particularly for spherical particles), or de-
crease under the influence of purely geometrical factors. The chan-
ge in deformability on pressing and sintering under the influence
of structural and strength factors also varies for powders of diffe-
rent metals and even for components of different sizes. In the usud
isothermal sintering, the value of the ratio 070% for a powder with

identical characteristics, compacted to various initial strengths,
depend; on the initial degree of strengthening. Strengthening and Vk
Card 3/4
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increase in contact surface proceeds to completion when 0’/0’k = 1.

It is evident that in quasi-plastic flow, the process of isothermal
sintering without applying external pressure cannot proceed to com-
pletion, since when ¥+ — 0, ¢ — 0, and 0, —> 0, (critical creep

limit), i.e. d/dk —> 0., There are 6 figures, 3 tables and 16 refe-

rences: 12 Soviet-bloc and 4 non-Soviet-bloc. The references to the
English-language publications read as follows: G.C. Kurzcynsky, J.

of Metals, February 1949; W. Bockstiegel, J. of Metals, 1958; J.M.
Fedorchenko, and R.A. Andriewsky, Powder Met., 1959; G.B. Smith,

Met. Ind., 72, 1948. )
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 BAL'SHIN, M.Yu. (Moskva); TROFIMOVA, A.A. (Moskva) B AR
Effect of loading on the process of isothermal sintering of
metal powders., Izv., AN SSSR. Otd. tekh. nauk, Met. i topl.
no.6:45-51 N-D' 161, (MIRA 14:12)

(Powder metallurgy)
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(Powder metallurgy) (Creep of metals)
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Some problems of the hydrostatic pressing of powders. Dokl. AN
8SSR 136 no.2:332-335 '61. (MIRA 14:1)

1. Institut metallurgii imeni A,A. Baykova‘Akademii nauk SSSR,
Predstavleno akademikom A, A, Bochvarom.
(Powder metallurgy)
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MAKOVSK ’ siiey 3 ) re .; SYUBAYEVA, Avo’ t‘ed.iZd-Va;
NOVIK, A.Y&. » wm. I‘ed.

(Fundamentals of powder metallography] Osmovy poroshkovogo

metallovedeniia, Moskva, Gos. nauchno-tekhn, izd-vo

Oborongiz, 1962. 87 p. (MIRA 15:4)
tCeramic metals—tetallography)
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AUTHORS : Bal'shin, M.Yue, and Likhtman, V.I.
g e
TITLE: Soms problems of the theory of heat resistence of

metalloceramic materials

auk gSSR. .Institut metallurgli, Isslgdovaniia'

SOURCE: Akademlya n
VQBQ. 1962 110"116 ;

po zharoprochnym splavam.

offeot of struoture and size of

TEXT: Results from a study of the
1C-B4c-graph1te products on their heat re-

TiC-Crscz-graphite amd S
sistance are reported. Increasing the diameter of TiC-CrzCo-C
nsiderable reduction in thelr heat resistance, >(

cylinders caused a CO
after 17 heating (%o 1200°¢) - quenching

cracking being observed
r) cycles for cylinders 12 mm. in diemeter, and after 10

such cycles for cylirders 15 mm. in diameter; the decrease in heat
resistance was accompanied by an increase in.electrical resistivity.
Granulation of the powders used in the preparation of these produocts

(either. by cementing w f vy sintering) caused

(in wate

card 1/2
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»or

Some problems of the theory,.,

R

& large increase in the strength of the products; this is attributed
both to the lower porosity of the final product and to the incroased
strength of tho Intergramilar bonds, There 1s an optimum particile
slze for the granulated powders, namely, 160 miorons in the case of
T1C-CrzCo-C and 315-350 microns in that of S1C-B4C~C. The results
obtained with granulated form chemical composition
were superilor to those ob uniform materials, The
shape of the granules wags » the best results being ob-
talned with flake- opr fibre-shaped ones, It 1s assumed that the
finished products are built of structural "units" strongly bound to
each other; the docrease in heat resistanc

he optimum values is attributed

boundaries and within the "units"
2 figures and 6 tables,

Card 2/2




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103320014-7

GAIAEAE PO R LA TN TS MM LR SN

IR TR LS FL A U3 1 LR 0 SRR g b LU LIk Bt e by LTS AL

N W’mﬁmﬂ; A

Sinter under pressure. FPorosh.met, 2 no,1:102-103
Ja-F %25. F (MIRA 15:8)

“(Sintering)
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BAL'SHIN, M.Tu.; LIKHTMAN, V.I.
s in the thermal stability theory of ceramic metal

Some problem
fals, Tssl.po sharopr.splave 8:110-116 162, o 0,

materials.
(Ceramic metsls—Thermal properties)
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SAMSONOV, Grigoriy Valentinovich; -KRESTO IKOV, A.N., -doktor-tekhn, o o]
navk, prof., retsenzentj ORMONT, B.F., prof., doktor khim, )
nauk, retsensentj BAL! +p_kand, tekhn, nauk, .
retsenzent; OL'KHOV, I.I.y-~red.; ARKHANGEL'SKAYA, - M.S., red. .

12d-va; ISLENT'YEVA, P.G.,-btekhn. red. G 4

{High-melting compounds; manual on properties and uses] Tugo-
plavkie soedineniiaj spravoohnik po svoistvam i primeneniiu,
Moskva, Metallurgizdat, 1963. 397 p. (MIRA 1615)

" (Refractory materials)
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TITLE: The sixth 411-Unlon conference on Fowder Netallurgy (Held at
Noscowy 21 November 1962 :
SOURCE: TForoshkovaya metallurgiya, no. 3, 1963, r. 110
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BAL'SHIN, M,Yu,
Contact section of powder compacts and sintered products and the
significance of their mechanical properties in the contact seotion
area, Porosh, met, 3 no.4:29-32 Jl-Ag '63, (MIRA 16:10)

l. Inatitut metallurgii im, A,A, Baykova AN SSSR,
(Metal powder products—Testing)
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. Eskina, N, P, co o
. TITLE: Some problems of fiber ﬁhthilursy‘<‘ " '
| SOURCE:

'\ TOPIC TAGS3 metal fiber, ffber»combacting,
. metallurgy, metal felt, copper fiber,
. property, molybdenum fiber L

Poroahkovn&a ﬁatallpfgtyq; no. 3 (21), 1964, 16-22

fiber sintering, fiber . . |
fiber‘structurc, fiber compact
‘1 ABSTRACT: The_propertigé~of'copper obtained by compacting and sinter-
¢ ling of fibers 100 u<1n'd1§meterapd10-15, 5——8, and 2=4 mm in length
, have been studied, Test specimens were prepared by compacting copper
felt obtained by filtratfon of a copper fiber suspension in glycerin, 3
i Speci{mens were then aihtered'in‘hydrogen at 980C for two hours, It !
'was found that specimens‘madetqf-fibern 10=15 and S~=3§ mm - long had |
‘ the  game strength, while specimens made of fibers 2=~4 mp long had
5}¢10-~152 less strength, Therefore, further experiments ware .conductad

i
{
{
|
i
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}w;th fibers 5—~8 mm.long, Fibers compact better than povders; for !
i, :instance, the porosity of'powdor_apecinenu compacted under a pressure -
" ‘of 20 to 30 dan/mm? varied from 36 to 26X, while fiber compacts hade -
- ;under the sama pressure had a rorosity of 30 to 20%,.. Fiber compdcts,’
;v however, show much greater spring-back than powder compacts,  After
S ,repeated-compacting and,sintering, the strength of fiber compacts is
" 31 dan/mm2 compared with 22—24"dan/mm? for cast or sintered copper,
"Compacts made of fibers 50 y in diame'ter have even h{igher strength,
i The impact strength of fiber compact ncreasing ten-
! isile stren th, with the same porosity, ‘and varied from 0,62 to .
.25 kgm/cm?, Copper fiber cdmpdcts'lmpregnated with bakelite have a .
rtensile strength 2—4 dan/mm? higher, but an impact strength

'0¢1—=0.2 kgn/cm2 less than unimpregnated Compacts, Some experiments |’

. , um fibers 50 y {n diameter, -Molybe~
~denun fiber compacts were foudd. to have an:impact Strength of . .
.1.40=1,58 kgn/mm?; that ia;‘aéveral,times=highér th
. pacts. Orig, art, has: ' 6 figures, -3

an powder’ com=- AiA“
‘tables, and 2 formulas,

. hssbcrArxoug- Insticute nqtiliur;lx}jﬁ. A,
iretallursy inent Baykov) e
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CBAL'SHIN, M.Yu. . S | | — .

Relationship between the porosity, contact cross section, and

properties of powders. Dokl. AN SSSR 154 no,1:80-82 Ja'bs,
(MIRA 17:2)

1. Institut metallurgii im. A,A, Baykova, Predstavleno akademikom
P.A. Rebinderom.



"APPROVED FOR RELEASE: 06/06/200

£ U S B s

CIA-RDP86-00513R0001033

LA IR AT »

-

POZDNYAK, N.Z., kand, tekhn. nauk; KRUSHINSKIY, A.N,,; inzh.;

_BAL'SHIN, M.Iu,, kand. tekhn., nauk, retsenzent;
MARKIZ, Yu.L., inzh., red.

[Designing and equipping powder metallurgy plants)

Proektirovanie i oborudovanie tsekhov poroshkovoi me-

tallurgii. Moskva, Mashinostroenie, 1965. 298 p.
(MIRA 18:7)
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